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In the process of studying crystal structure of the carbide phase,
using powders of carbide separated from steels tempered at various tempera-
tures (1, 2), it has been revealed that particles of alpha martensite are
deposited on samples of hardened steels during thelr electrolytic dis-
solving. Thus, & method of anodic dissolving may be epplied not only for
geparation of cerbides from steels, but also for obtaining isolated marten-
site from hardéned steel.

There are some reasons to assume that martensite separated from steel
differs, by nature, from martensite distributed in steel and that the separa-
ted martensite may serve to clarify certaln processes in the heat treatment
of steels. In connection with this assumption, hardened steels with varilous
cerbon contents hr e been dissolved and deposits (maxtensite powders) have
been studied by X-raying. This paper presents some results of the investi-
gation.

Carbon steels with carbon contents of 0.80, 0.98, 1.16, 1.38 and 1.51%
were used in the experiments, the carbon being determined with an accuracy
of 0.03- 0.051;. Quenching was done from temperatures in the gemma Zone.

An aqueous solution of hydrochloric acid or potassium chloride and cit~
ric acid was used for dissolving the hardened steel.

Radiograms were obtained in iron radiation from cylindrical specimens
(1 mm diameter) pressed out of martensite deposits (powders). For compari-
son purposes, the radilograms were obtained under similar con .tions from an
ordinary cylindrical specimen made out of & solid chuck of hardened steel
with 0.98% C.
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Annealed fine filings of pure iron served as a standard in determining
refiection angles.

Results of dissolving and radiography of deposits obtained demonstrated
that one of the basic conditions meking. possible the separation cf mertensite
by anodic dissolving cf steels is the presence of a second phase, residusl
austenite, in samples of herdened steel. Since the dissolving potentials of
austenite and martensite differ, conditions for electrolysis may be selected
under which only the gamma phese will be dissolved, and dissolving of marten-
site prectically will not occur. As a result of such a process, a residue is
formed on the surface of the sample to be dissolved. This residue gives on
radiograms only the interferencec of a martemsitic tetragonal lettice.

There is a substantial difference between the radiograms taken from &
solid sample of steel and those obtained from martensite powder of the same
steel. Lines of the martensitic phase on the radiograms of solid samples are,
as usual, diffuse to & great extent. The diffusion of lines was considersbly
less on all radiograms Sbtained from martensitic powders.

Difference in the width of lines indicates that a greet diffusion of
lines, specific to the mertensite of hardened steel, is meinly due to a
state of elastic deformation which is imposed on martensite crystals.

Upon the dissolving of austenite, the plates of martensite are relieved
from the action of the surrowmding elastic medium, deformation being removed
to a coneidersble extent. The axial ratio of the tetragonal lattice remeins
unchanged (within the limits of error of the measurements). Disappearance
of the intensive diffusion of martensite lines, due to electrolytic dis-
solving of austenite in which martensite was enclcsed, proves that the elastic
deformation of the mertenite lattice is caused by forces exterior in regard
to each crystal. :

Thus, new experimental date bave been obtained on the nature of the
diffusion of martensite lires and the nature of so-called siresses of the
second kind. :

Measuring the constants and axiel ratio (c/a) of the lattice of separated
martensite demonstrated that their absolute velues and also thelr dependence
on the content of carbon in steel do pot change in respect to martensite loca-
tion, whether martensite is incorporated in steel or separated from 1it. This
fact indicates dirzctly that the tetragonal structure of martensite if by no
means caused by stresses, as has been sometimes supposed. Fu~thermore, this
fact shows that such & structure is a direct result of participation of the
atoms of both components, iron and carbon (solid solution), in constructing
the lattice of martensite, as follows from data of x-ray investigations (k).

The following table gives the values of lattice constents and axial ratios
obtainted from radiograms of martensitic powders separated out of hardened
steels with various carbon contents.

c/a by

be 8 EEEQEQM

0.80 2.85%  2.953 1.035 1.037
0.98 2.852 2.973 1.042  1.0457
1.16 2.851  3.001 1.053 L.054
1.33 2.848  3.021 1.061 1.062
1.51 2.8 . 3.042 1.070 1.070 '
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Suc.. a relation between the axial ratio of the martensite lattice and the
content of carbon in steel was Sbtained for the Tirst ‘time by G. V. Kurdyumov
and E. Z. Keminskiy (3). Later, on the basis of new experimental deta,
Kurdyumov expressed this relation as follows:

c/a = 1 + 0.0467 p,
where p is percentage of carbon in steel by weight.

The table shows that values for c/a obtained by the author end those found
from Kurdyumov's formula are in good agreement. Insignificant variance ls,
obviously, a result of inaccuracy in determining carbon and lattice constants.

Thus, experimental results permit the following conclusions:

1. The method of anodic dissolving of hardemed steel may be used for
separation of martensitic phases.

2, The crystal structure of ‘martensite remains unchanged upon disolving
of steel.

3. On separation of martensite, jts crystals are considerebly relleved
of lattice distortions which cause the diffusion of interference lines (stres-
ses of the second kind).
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